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p r o d u c t i v e  a r e a  
1 9 7 9 ) .  Th i s  t r e n  

Over tile l a s t  f e w  y e a r s ,  Lhere 
rowers  of  p o s s r b l e  w a w r  q u a k l t  
u n l  c  pal , ~ n d u s t r ~  a1 , and food 

ecr<i l  concern  a l s o  
ous  1 ng around 

The l i v e 1  ihood of t a i n t e n a n c e  of  
u se s  of  wa te r  depe a t e r  w i t h  low 
b a c t e r i a  c o u n t s .  O y s t e r  c u l t n r i n g  o p e r a t i o n s  a 
t o  b a c t e r i a l  p o l l u t r o n  and even  s l i  h t  i n c r e a s e s  
can r e s u l t  r n  t h e i r  condemnation a s  a  food s o u r c e .  

O y s t e r  h a r v e s t i n g  1s 
ljrle a t  1 2 3 O  5 2 '  38.1 
rnerlt of S o c r a l  and He 
c o u n t s  I n  t h e  w n t r r  a s  

W j l l n p i i  Ray aricl r t s  C r i b r r t a r ~ e s  arc. listed i n  t u a l i t y  Assess-  
mfXrr t p o r k  I on o f  t h c  S t $ t e / E  
t o r i t , ~ m r n a t  r o n ,  pI , Lrirbr t l r t y ,  a n d  l o w  d i s s o l v e d  oxygen l e v e l s  a  
ns problems.  Rot pol r t t  and n o r ~ p o ~ r i l  s o u r c e  problems have been I 
~3s  c o n t r j  h u t  irlg t o  p r o b l e  



a s h i n g t o n  S t a t e  D e p a r t  OE) c o o r d i n a t e d  t h e  acqu i-  
n  o f  w a t e r  q u a l i t y  d a t  t h i s  Wa t a r  Qua1 i t y  Manage- 

ment P l a n  (WQMP). Funding f o r  t h e  p r o j e c t  was p r o v i d e d  through two 
s o u r c e s ;  t h e  N a t i o n a l  Oceanographic  and Atmospheric A d m i n i s t r a t i o n  under 
t h e  C o a s t a l  Zone Management Act (CZ ) ( P . L .  92-583, and amerrdments) and 
t h e  U .  S .  Env i ro  e n t a l  P r o t e c t i o n  Agency under  Section 208 of t lnc.  Federa l  
Clean Water Act ( P . L .  95-217).  CZM funds  s u p p o r t e d  t h c  w ~ t e r  q u a l i t y  
d a t a  c o l l e c t i o n ,  cause  and e f f e c t  examirrat ion,  and d a t a  a n a l  y s i  s t a s k s .  
S e c t i o n  208 f u n  s were used f o r  a n a l y s i s  of  sor r r res  o f  wa te r  pol l u t io r l ,  

m i n a t i o n  o f  e f f e c t s  on b e n e f i  r ises ,  p u b h c  p a r t i c i p a t ~ o r l ,  <)nti 

o r t  p r e p a r a t i o n  e l emen t s  of t h e  

STUDY OBJECTIVES A 

T h i s  s t u d y  was i n i t i a t e  t o  a d d r e s s  f i v e  (5) s e p a r a t e  o b j e c t ~ v e s  ; 

e n t  s o u r c e s  o f  f e c a l  c o l i f o r m  b a c t e r i a ;  

2 .  I d e n t i f y  l o c a t i o n s  where a p p l i c a b l e  w a t e r  q u a l i t y  c r i t c r i a  f o r  
f e c a l  co l  i f o r  b a c t e r i a  a r e  f r e q u e n t l y  v ~ o l  atetb; 

3 .  I d e n t i f y  and r e c o  s t e p s  Lo c o n t r o l  s i g n r t r c - a n t  
s o u r c e s  o f  f e c a l  c 

i s c u s s  c o n t i n u e d  w a t e r  q u a l i t y  m o n i t o r i n  

5 .  P r o v i d e  a n  imp lemen ta t ion  sche  a l e  f o r  recommerzded a c t  i o n s .  

These s t u d y  o b j e c t i v e s  were e s t a b l i s h e d  w i t h  t h e  a s s i s t a n c e  of a l oca l  
wa te r  q u a l i t y  committee in  t h e  Wil lapa  Bay a r e a .  The m o t i v a t i o n  beiilnd 
doing  t h i s  s t u d y  was t o  de t e rmine  t h e  e x t e n t ,  ~f a n y ,  of  w a t e r  q u a l r t y  
d e g r a d a t i o n  and hence p o t e n t i a l  problems f o r  t 11c. s h c l  1 f  r s h  rn t fu s t  r y  
l o c a t e d  i n  Wil lapa  Ray. 

e e x t e n t  o f  wa te r  q u a l i t y  problems and p o l l u t i o n  
i n  Wi l l apa  Bay caused  y  f e c a l  c o l i f o r m .  No a t t e m p t  has  been 
a t e g o r i z e  a l l  s o u r c e s  o f  p o l l  t i t  i o n  e n t e r i n g  Wil l a p a  Bay. 

ewi se ,  o n l y  a r e a s  u t a r y  t o  o r  a  j a c e n t  t o  Wil lapa  
have been  i n c l u  d  i n  t h e s e  wa te r  q u a l i t y  i n v e s t i  a t i o n s  and t h i s  manage- 

g u r e  1 shows t h e  geograph ic  e x t e  t of t h i s  s t u d y .  

Th i s  r e p o r t  i s  n  
Management P l a n  in fo rma t ion  

e r t a i n i n g  t o  t h e  s t u d y  a  
ement d e c i s i o n s  p e r t a i n i n g  t o  W i  l l a p a  Hay a r e  made. 

Three r easons  e x i s t  Lor eatp'has i z l n g  f e c a l  c o l  I form b n c t r r r d  cone-cnt r a-  
t i o n s  and s o u r c e s  ~n t h l s  e s e  inc lude  : 1 ) p r e v i o u s  ~ d e r i t  r f  ca-  
t i o n  o f  major  problems w i t  o l i for rn  b a c t e r i a  l oad ing  - pas t3  c u l a r l y  





a t e r  q u a l i t y  i n  t h e  bay was found t o  b ~  good,  wit 
o y s t e r  i n d u s t r y  o r  o t  e r  w a t e r - r e i a  t e  
d a t a  co l  l e c t e d  s and 1 9 7 0 ~ ~  w a t e r  qua1 ~ t y  I n  the bay 
a p p e a r s  t o  have n a t  l o n  o r  reduct lora of  pol  i r a t r  on s o u r c e s  
i n  t h e  lower W i L  waul d probobl  y b r i n g  t h e  r r b t  r rt' (,st udry 
i n t o  compi lancr  w i t h  C l a s s  'XA" w a t c r  qua! mLy stcjnclartls.  

Management -- . Aria - - l y s  i s  

P r e p a r a t i o n  o f  t h i s  Water P) focused  on review 

and upda te  o f  e x i s t i n g  wat s ,  review of Phasc i 
w a t e r  q u a l ~  t y  monJ tor r r rg  r e s u l t s ,  a n d  ~3 p r h l  r c  p a r t t r l p a -  

F u n c t i o n s  o f  the S t e e r i n  b e r s  i n c l u d e d :  

r e s e n t a t i  on of c o n s t 1  t u e n t s  ; 

~ s h ,  ~f a p p r o p r e a t ~ ,  a w a t e r  cjrraiilty g o a l  o r -  g o a l s  f o r  
a  Bay and i t s  L r ~ b u t a r i e s ;  

eview and 1nLerpri . t  : r s s r l  Ls a s e  I w a t e r  quality su rvey  
r e s u l t s ;  

revious w a t c r  q u a l i t y  manage 
i n f o r m a t i o n ;  



I ~ ~ t c ~ r g o v v t  ! ~ r t m c - r ~ L , r  1 , ~ r l t f  pub  I I ( p'art L C  % p a t  I on were r ccog  
I n  Lhc suc t  essful t l ~ v c i  in tp len len ta t ion  of  a 
of r e s o u r c e s  i n  t h e  bas  under  t h e  j u r i s d i r t l o n  

e r a 1  a g e n c i e s .  P l a n n i n  
glc r e s o u r c e  - w a t e r  

Tnvo 1 vement of lrlfornle r s o n s  from the 
a l s o   need^ 
r e s i d e n t s ,  

By ur lder takrng  t h e s e  ; ~ r C r v - ~ t i e s ,  f f  a t t e m p t e d  t o  meet t 
t i v e s  of c o o r d m a t ~ n g  t h e  p r o  e v a r i o u s  l e v e l s  o f  go 
and r e c e i v i n g  t e  a d v i c e  from t h e  a t e  s e c t o r s .  Compliance 

e s o u r ~ e  Censer- 
e r o v e r y  A c t ;  F e d e r a l  Sa t e r  A c t ;  and t. 

G l e a n  Water Act . )  

Coac lus ions  -- 

e was Involved  i n  t h e  rev iew o f  work c  
c t e r i o l o g i c a l  Survey  of  WiLla 
Phase I s u r v e y  a s  

tec a r e  a s  f o l  lows: 

- aLcr  q n i l l L y  l n  a y  i s  g e r l e r a l l y  goo 

r r n l  u s e s  a r e  n o t  b a t e n e d  beyond e x i s t  
( r  .e. , sanitary s h e l l f i s h  l i n e )  . 

- 1g1m c o u n t s  were a l s o  rncasured a t ;  Parjls Slough and T a r -l a t t  

P e n i n s u l a ) ,  Soutk 

River, t reek  ~n L i o r  

wcrc judged t o  bc l e s s  s t g n i  i r c a n t  t h a  
Hlve r  , r x c c p t  that ' I ' s r la t  i Sl  origh, how 
othchr o y s t e r  beds. A t l t l ~  t ~ o n d  I moni t o r i n  



- d a s r i e s  ant1 1 I v e s t o c  

s o u r c e  e x c e p t  drzri ng large. 

- d i s p e r s i o n  o f  r i v e r  w a t e r  o c c u r s  r a p i d l y ;  w i t h i n  

u r s  f r e s h w a t e r  1s mixed t o  90 percc7nt o h  origrr1.11 
s a l  i n i t y .  

- One-half  t P o f  t h e  bay i s  exc  
c y c l e .  

- C u r r e n t  coun ty  s t a n d a r d s  f o r  s e t b a c k  t l l s t d n c - r s ,  set a p a r t  
nd s o i l s  ( s a n d s )  f o r  s e  s  l o r  ntXw horts-  

e a c h  P e n i n s u l a  a r  . k t  this t i m e ,  , i t l t ~ q u a t c l y  
c o n t r o l l i n g  household  s e p t i c  s o u r c e s .  

s f o r  d e t e r m i n i  t e r i a  (Af ' l )  i s  

i n  n o n c l i n i c a l  s i  

s t a t i o n s  would be b e s t  l o c a t e d  
o r t h  Beach Pen instxl a .  

Concluding i t s  review o f  t h e  Phase  I s u r v e y  f s n d i n g s ,  s t  was t h e  concern  

~n p a r t ~ c u l a r ,  p r o t e c l i o n  of C ~ P  Wi l l a p a  Bay o y s t e r  beds. 

i s  s e c t i o n  p r e s e n t s  f i v e  r e c o  a r e  i n t e n d e d  t o  p r o t e c t  
e q u a l ~ t y  o f  w a t e r  uLdry s t  reams. 

Feca l  c o l i f o  
Glass A f r e s  c r i t e r i a  i n  

sewer  o v e r f l o  

b t x r  1981 , the Rayniorad sewage t.rcxatmc.irt 191 , i n t  a114 jrlrmi* s t  . l t  l on .  
became inope ra  A puhhl l r -  hea1t  emerg(-nt y w,.ak rlcc I 'lrr-al o n  I k c - d w r  9 ), 

ended t h a t  s t a t e  o r  l etlcr 'rl  t o n s t  ruc t  I on grdrl l  1111lds 
ond arid S o u t h  Bend Lor r e p a i r  <ind upgrade  o f  sc-,wage 



ement Practices for onuoint Source Pollution Control 

dalry wastes; 4) 
6) agrlcul tural 

~f icant . To facrllta te Identification 
of trends In 

e nonpoint source 
r activities locate 

ongh fecal collforrn levels were n to cause a sl 
a c t  i n  hacterlal levels In W7 

n e c ~ s s a r y  alon Perlirtstl la level due Lo Low 
c l r -cu la t ior r  IeveIs and low salinity levels. 



aoximately 720 s q u a r e  
ons  of Grays H a r b o r ,  

el-) f l o w  r n t o  the bay i n c l u  
P a l e x ,  Nema 

percenk o f  th J a p a n e s e  o r  Pa 

w a t e r .  

r i x ~ w g  of ocean  w a t e r  and tex- ,  volume of 
of wdte r  w r  thin ay are f a c t o r s  

i n f l  ilence on t l  .on o f  wds t e s  
r i v e r s  o r  t l l s c l  y ~ r l t o  t h e  bay 

r a t e  of  t t d a l  .f 

vo l~ tme  o f  wat6.r l w t w e r r i  
-- 1s approxumalel  y 45 p e r -  
r that nearly one-ha? f of 

u r a n g  a s i n g l e  t i d e  c y c l e  (U.S. 

ter from Lhc \  



a r v e s t  i n  Round Pounds a n  T o t a l  Dealer 
e p o r t e d  V a l u e ,  1 

Coho 
5 9 , 6 5 5  

( $ 9 4 , 9 3 1 )  



P a c i f i c  O y s t e r s ,  Dungeness C rab ,  
o r t e d  D e a l e r  Va lue ,  1976 t o  1981 



T h e  economic b a s e  o f  t 
marine  r e s o u r  v e r ,  seasonal r e c r e a t i o n  

n c r e a s i n g l y  

u s e r r c s  r n c l u  e :  m a n u f a c t u r ~ n g ,  f o o  
r n g ,  r e t a i l  Lra 

gove rnn~err  t . 

r l l  sources c-xrst  r r r  t h e  
e s  a n d  many sloug 

sorrcce of b a c t r r r a  



o r  a d d r e s s  w a t e r  q u a l i t y  

Washirzgton Department of F i s h e r i e s ,  For a nr~mher o f  yenr-s ,  h a s  t ol  lc>ci-ed 
a t a  on LemperaLure, s a l r n i  t y ,  s o  I ved oxygen,  rl n t u ogcn , arid pilosl~llorrrs. 
e y c r h a e u s e r  Compdny (Smi t h an cr-ilnann, 19772) rr lcorpor, l t  

d a t a  c o l l e c t e d  by t e l lcpartmcrlt  of F i s  erlrs i n t o  t t l t - 1  r sl 
q u a l i t y  and s h e l l f i s h  u t r o n  and habr t a t .  

e h i s t o r y  and rescswrrrbs o i  

, 1 9 7 7 ) .  U r l f o r t l ~ r i a l t ~ l y ,  

c  s o u r c e s  

e r  o f  s t u d i e s  o f  e n t  t r a n s p o r t ,  t y p e ,  and 
c u r r e n t s  i n  Wi l l apa  Lhcse d e a l  w i t  

and n a v i g a t i o n  chanrlels  (17.5. 
1975;  U.S.  Army Co 
of C o n s e r v a t i o n ,  1 ; Johnson ,  1 9 7 3 ) .  C l i f t o n  

r r r n t  d l  s t r i b r s t l o r i s  b,isct3 O I I  observet i  

i n  r e l a t i o n  

woodwaste. 



a c t e r i  a 1 Source  Survey 

: t o  i d e n t ~ f y  e x i s t i n  
p o t e n t i a l  s o u r c e s  of  h 

m i l e s  o f  s h o r e l i n e  conducted  i n  
0 ;  c o l l e c t e d  and 

sources .  

a y  C ~ r r - t r l a l i o n  S t u d y  

: t o  a s s e s s  a  
c o n c e n t r a t i o n s  o f  f e c a l  c o l i f o r m  
b a c t e r i a  i n  bay w a t e r s  and t r i  

c o l l e c t e d  a t  30 f i x e  
p r o j e c t  a r e a .  

i c  a t  v a r i o u s  



YI o c c u r r e d .  A fo l  l o w - ~ r p  
i n e  ~ist-. r a t e s  of 

grourlds , and North R I V E  ehoats. T h e  su rvcy  t t - r - x i -  

n t o  12  a r e a s  t o  s y s t e  I l y  cove r  a shor -e l rne  o t  
about 70 m i  l rs . 

a c t e r i a l  Survey of e c e i v i n g  Waters  - -- -- 

t h i s  f ~ r s e  s y n o p t i c  s u r v e y ,  stations were chos t~r l  t o  
o n r t o r  w a t e r  quality a t  tlrscs. S t , ~ t  lot )  locdt ~ o n s  

a r e  shown a s  n u  ' 3 .  These s t a t  i o n s  were 
i c e  a month f o  Apr r l  1980 tinrough Marc 

o r t a l i  t y  r a t e s  of boLh f e c a l  eoll Form an 

s and f e c a l  s t r e p i o c o r i  i wcre 
. i n c ~ t l e n t  l ~ g h t  r n t e n s ~ t y  and 

from c o n c u r r e n t  

1380, a t  a s e v e n t h  s i t e .  





e s  was monitored by u s i n g  a  Mrni-  
1s s y s t t w  c o n s i s t s  of a r r ~ a d o n t  

v e s s e l  t h a t  sends  ou t  p u l s e s  t o  each  of  two o r  
t h e  s t a t e  p l a n e  c o o r d i n a t e  g r i d  

t h c  d i s t a n c e s  from t h e  v e s s e l  

The b a c t e r i a l  s u r v e y  a n a l y s i s  was ana lyzed  f o r  s t a t . l s t i c a I l y  s r g n i f i c a n t  
v a r i a t i o n s  between each  s t a t i o n ,  w i d 1  s t r a t i f i c d t ~ o t l  o f  t l l c .  tlat,r , ~ c t o r d -  

e  height. The d a t a  were a l s o  a n a l y z e d t o  dc~terntrnc~ t h e ~ r  
r e l a t i o n  t o  t 

l l e c t i o n  arid d,st,i , I r n , i l  y s l s  trccurrtxtl. D r r r -  
d a t e s  ,it f o u r  locations, wra t t i t~ r  c -ond l t  t o n s  

In such  c a s e s ,  samples  w r l r c  c o l l e c t e d  
from s h o r e  nea rby .  

Two s o u r c e s  o f  i n f o r m a t i o n  a r e  a v a i l a  l e  t o  upda te  e x r s t r r l g  d a t a  regard-  
i n g  l e v e l s  o f  f e c a l  o l  l u t i o n  i n  Wil lapa  a y .  The k l r s l .  Lo h c  cons ide red  

c a l  su rvey  c  ed ~ n  1980-81 
a t c r  Qua7 ~ t y  emenb Program. 

i c  m o n i t o r i n g  d a t a  g a t  a s  p a r t  of  i t s  
t y  i n v e s t i g a t i o n s  program. 

O b j e c t i v e s  o f  t h e  h a s e  I b a c t e r  i c a l  s u r v e y  were t o  determine 
human and animal  was t e  s o u r c e s ,  round l e v e l s  o f  f e c a l  b a c t e r i a  
( c o l i f o r m  and s t r e p t o c c o c  l u t i o n ,  d i s p e r s i o n ,  and b a c t e r i a l  
d i e - o f f  c h a r a c t e r i s t i c s  o  For  a  t l c t a i l e d  account  of s t u d y  

finclr rlgs s e e  -- - - ogrca l  -- - - Survey of - -- I l - 1 a I a  - Bayiy, - prep,lrt,d 

a Bay 

i c a l  su rvey  and 
t o  t h i s  segment 

i t i o t i s ,  f eca l  c o l i f o r m  c o n c e n t i r a t ~ o n s  rn 
mar ine  w a t e r s  ( s a l i ~  t y  g r e a t e r  t h a n  I p a r t s  p e r  thousand)  
a r e  low and w i t h i n  t C l a s s  A wate r  qu l i t y  c r i t e r i o n  (Tables  

s o f  f e c a l  c o l i f o r m  b a c t e r i a  t o  t 
e i n g  t h e  most s i g n i f i c a n t ;  

c .  h igh  r a t e s  of d i l u t i o n  of  r r v e r  wa tc r  appear  
g p r o c e s s e s  i 11 ma i nt ,i i r i  i ng low T e c ~ l  t 01 i f o r m  



Concen"cr t ions  o f  Fecal  Coliiforrn 

S t a t i o n  Bas in  
e g  

11-24-OI 
1 I-24-01 
11-24-07 
1 1  -24-01 
1 1-24-01 
17 -24-01 
L 1-24-04 
1 1-24-01 
11-24-01 
11-24-01 
11-24-01 
14 -24-01 
11-24-01 
11-24-01 
11 -24-01 
1 1  -24-01 

11-24-02 
1 1  -24-02 
1 1-24-02 

1 1-24-04 
11-24-04 
2 1-24-04 
1 1  -24-04 
1 1  -24-O4 
l f -24-04 
1 1  -24-04 
11-24-04 
11 -24-04 
1 1-24-04 

u l a r  
P e r c e n t  

SW 
S 
S 
S 
S 
S 
S 
S 
SW 
SW 
SW 
SW 
SW 
SW 
SW 
FW/SW 

FW/SW 
FW/ SW 
FW/SW 

E' W 
FW/ SW 
FW/SW 
E'W/SW 
E'W/SW 
FW/SW 

S taL ions  - Geometric 

18 .0  
18.4 
12.5 
15-5 
6 0 . 4  
21.5 
17.2 
1 1 . 2  
1 9 .  7 
I f t .  I 
2 7 . 3  

Growth 

a 
Bas111 segments des  t gnatecl by ash3 ngton  S t a t e  Uep,ar"crnPt o f  Er.ology, as f o l l o w s :  
11-24-01,  W l l l d p a  Bay; 11- t o  l rmit ,  o f  t i d a l  
r n f  l u c n c  c.; 11-24-03,  I r n f l u e n c e  t o  
11-24-04,  o t h e r  Mrl la  , Paci  f r c  Ocean. 

' V l o l . i C i o r i s  o i  Glass  A w , ; C e r  qt tn l l t ly  skcrnd s o c c u r  when t h e  g ~ o m e t r i c  
c ~ x c c ~ c ~ t i  14 o r  g,irr isms p e r  100 ~r r r  11 I l I Lers  ( i r t  s a l t  wstcsr o r  10 
111 L - r e s h w , r b c x r .  V ro la t to r l s  d l s o  o c c u r  i f  of  samples cxceed 4 
( s , l l t  w'lter-) o r  200 or-g~itr-isrns p e r  10 mo ( f r e s h  w a t e r ) ,  



C o n c e n t r a t i o n s  o t  F e c a l  Coli  form B a c t e r i a  at. 
S t a t i o n s  - Geo r i c  Means a n d  P e r c e n t  Exceeding 42 [SW) o r  
200 (FW) Organ s P e r  1 0 0  mLs 

S t a t i o n  
L o c a t i o n  -- -. -. -- -- 

Wil lapa  Bay a t  
Toke P o i n t  

i l l a p a  R ive r  a t  
Johnson Slough 

Lebam 

North Nemah Rivc r  
a t  North Nemah 

N a s e l l e  R i v e r  n e a r  
N a s e l l e  



T h c  Phase  1 s a n i t a r y  b a c t e r i a l  s o u r c e  su rvey  r e s u l t  in an i n v e n t o r y  
1 s o u r c e s  o f  h ]an and animal  s t e s  . Faillng 

s c p t i c  sys tems and s o u r c e s  o f  a n i  a1 wastes - s u c  as from p a s t u r e  Ian 
o r  water fowl  - were 
r~ceiving waLers t o  a  

en t  11-24-01, 
t y  f o r  s e r v l n  

p l a n t  1s  n o t  



Area - 

1 

2 

3 

4 
i 

7 

d 
3 

i 3 
. . 
I 

: 2 

- S k r i n j  S ~ r v e y  Summer Survey  
S t a t i o n  F e c a l  C o i l f o r m  F e c a l  S t r e p t o c o c c r  F e c a l  Co l r fo rm F e c a l  S t r e p t o c o c c l  C o m e n t s  

G 
t3 
I 
CC 
nu 
EE 
FY 
GG 
J 

Zd 
Z b 
M 

BB 
None 
K 
L 
Y 
4 

N 
oa 
3b 
None 
B 
C 

D 
E 
P 

2 
h 

5 
T 

:. j 
I I 
NOnE 
d 

4 

-- - 

' ~ s t l n a t e .  c o u n t  d u e  to  sv la l l  numbers o f  colonies. 

" ~ a u ~ i e  l o s t  d u r r n y  o r l g l n a l  s u r v e y  A p r r l  24, 1980; r e t a k e n  on J u n e  12 ,  1980.  

' ~ d d l t i o n a 1  sample  t a k e n  4/8/81. 

d A d d l t l o n a l  sample  t a k e n  8/13/80. 

e ~ a n p l e  t a k e n  4/8/81. 
f  - bee T a b l e  4 .  

' c o n f l u e n t  g rowth .  

D i t c h  d r a i n i n g  Long Beach t r e a t m e n t  p l a n t  e f f l u e n t ;  no f l o w  8/25/80 
T a r t l a t t  S lough  ( l i v e s t o c k ) ,  no f low,  c l o s e d  t i d e  g a t e  8/25/80 
W a l l a c u t  R i v e r  t r r b u t a r y  e n t e r s  Columbia R i v e r  
P a u l ' s  Lake d r a i n a g e  ups t rean i  o f  Bays ide  T a i l e r  P a r k  
P a u l ' s  Lake d r a i n a g e  downstream o f  B a y s i d e  T r a i l e r  P a r k  
Whiskey Slough a t  30 J o h n s  Road 
Whiskey S lough  a t  W r l l a p a  Bay, f l o o d i n g  t l d e  
Blg S lough ,  O y s t e r v i l l e ,  low f l o w  

W l l l a p l  N a t i o n a l  r i i l d l i f e  Refuge 
Pond a d j a c e n t  b a s e l l e  Youth Cdmp STP d r a i n a g e  p i p e s  
N a s e l l e  R i v e r  a d l a c e n t  p n d  ( S t a t i o n  Za) 
O'Connor Creek ,  N a s e i l e ,  low Flow 
Sou th  N a s e l l e  Xrver ,  N a s e l l e ;  f l o o d i n g  t l d e  

Wlndy V a l l e y  Boys -pi iaw f l o w  6/25/80 
Salmon h a t c h e r y ,  Nor th  Nendh U v e r  
West end o f  pond e a s t  of a a y  C e n t e r ,  no f l o w  
Open d i t c h ,  Bay C e n t e r  a r e a ,  no f l o w  8/25/80 
W i l l a v i e w  s u b d r v i s i o n ,  Bay smCnter 
P a s t u r e l a n d  d r a l n a g e  a r e a ]  no f low,  g a r e  c l o s &  ( s t a t i o n  Gb) 
T i d e g a t e ,  Bay O a n t e r  ( 1 L v e s t o c k ) ;  g a t e  c l o s e d  8/25/80 

Johnson  S lough  
-, . Lions  C lub  P a r k ,  ?&pond; low Plow 8/25/80 
Lud ing ton  Avenue, Old Wr l i apa  
(;live S t r e e t ,  P a p a n d  
Rrverv rew a r e a ,  ?aymond; low f l o d  8/25/80 
P o t t e r  S lough ,  Sou th  Send 
Delware Avenue, H e w i t t  R d d l t i o n  
t r o u n d  s e e p a g e ,  R i v e r d a l e  a r e a ,  % p o n d  
Wilson Creek ,  Cld Wr l l apa  
Upper Smith Creek ,  n o r t h  o f  F a p o n d  
East P o i n t  S h e l l f i s h ;  sh r imp  p r o c e s s  e f f i a e n t  
'Fapon6  sewage t reae&ent  p l a n t  
F a p o n d  sewage t r e a t m e n t  l agoon  

Dra i?age  beh ind  i j i l l a p a  T r a r l e r  P a r k ,  T o i e  P o i n t ,  no f low 
D i t c h  n e a r  l a n d f l l l  s i t e ,  Nor th  Cove 
Dra lnage  d i t c h  i n  f r o n t  of Ch ie f  C h a r l e y ' s  R e s t a u r a n t  
n r a r n a g e  d l t c h  n e a r  s a n l t a r y  l a n d f i l l  



B a c t e r i a l  C o n c e n t r a t i o n  S t a t i s t i c s  

Co lon ie s  S t a t i s t i c a l  
T i d a l  

a  

C o n d i t i o n  -- - -- --- 
1 - 

High S l a c  27 1 19 70.5 X 
Ebb 101 24 70.7 X 
Low S l a c k  114 6 9 110.7 X 
Flood 60 39 90 .4  X 

KJgh S l a c k  227 56 2 14.  X 
Ebb 110 7 0 193.  X 
Low S l a c k  117 121 255.2  
Flood 6 3  7 7 137 .4  

a  
S t a t i s t i c a l  s u  a s e d  on Duncan ' s  T e s t  (P = .05)  

Thr s  p o r t ~ o n  o f  t h e  W ~ l l a p a  
btloy and ups t ream t o  a  p o i n t  s mmunity of  Wil lapa  . 

'I'hree r o u t  1 rle sam l i n g  s t a t i o n s  (Phase  I ,  b a c t e r i o l o g i c a l  s u r v e y )  an 
t h r c c  WIlrOE: inolzrtoring s t a t i o n s  a r c  l o c a t e d  i n  t 
4 ) .  Gt~orneLrr c means o t  f e c a l  co l  rfornr conce  
26 (3 and  1 5 0 . 7  org;lr:rsms/ltf0 m L  l o r  Phase I s t  

DOE: s t a t  ~0x1s.  Concrn'eraLions tlroppe 
Bcntl, and South  Rend arid t h e  mouth of t h e  W i l  
T h e  r e d u c t i o n  I n  c o n c e n t r a t i o n s  would i n d i c a t e  
o f  f e c a l  c o l i f o r  b a c t e r i a  i s  o c c u r r i n g  i n  t h e  d  

e s a n i t a r y  a n d  
hr spr r r ig  arid s  



t r e a t m e n t  lagoo wo t r ~ a t m e n t  ponds t h a t  d r s r  

OE and Phase 1 s u r v e y s  i n d i c a t e d  t h e k  t h e  Sor 
age  t r e a t m e n t  f a c i l i  a j o r  s o u r c e s  o f  f e c a l  col  i form 
b a c t e r i a  t o  t h e  a t e s  were noL d e t e r -  
mined because  t l y  o r  tw ice  monthly)  
were n o t  s u f f i c i e n t  t o  a l l o w  t h e s e  c a l c u l a t a o n s  . 

i t a t i o n s  Lo t h e s e  t r e a t m e n t  f a c i l i t i e s  e e n  noted  i n  thc Wnste- 
wa te r  F a c i l i t i e s  P l a n  f o r  end (1977). Problems l l s ~ e d  
i n c l u  c o l l e c t i o n  sys tems a n  combined storm-sanitary 

i n f i l t r a t i n g  groun water-, which discharge raw 
u r r n g  s torm f lows .  

u b l i c  h e a l t h  
( s e e  l e t t e r  from D r .  John Beare t o  D i r e c t o r  

. F i n a n c i a l  a i d  t o  c o r r e c t  t h i s  problem was 

W i  l l a ~ a  Bav T r i b u t a r i e s  

s u r f a c e  w a t e r s  w f low i n t o  Wjllapd Ray 
p t  t h e  Wil lapa  ments of t h e s e  
u t a r y  r i v e r s  a r e  

e n e f r c i a l  w a t e r  u s  e s t i c ,  industrial, a n d  
lg dnd r e a r i n g ,  s t o c k  
e l a t e d  a e s t h e t r c s  such 

a s  b o a t i n g ,  f i s h i n g ,  

L r n i t y  v a l u e s  v a r y  between 
on t i d e  s t a g e  and r i v e r  

u s e ,  t h e r - e l o r e ,  

t xons  measured o w r  t h e  
2 ,  Tab le  3 )  wds 

wa te r  c r i t e r r o n .  
r 100 mL, depcnd- 

QE !nor11 t o r i n g  ove r  



i a l  poLPution 

P Nasclle Yout 



e geomet r i c  mea o f  samples La ~n Lhe North R i v e r  t o r  I'h,jse 1 ,  
p e r  100 m L ;  f o r  WDOE m o n r t o r ~ n g  r t i s  

surernents   re wilhlr t  t h e  Cl,jss A 

The o n l y  p o t e n t i a l  p o l l u t i o n  s o n r c c  i d e n t i t i e d  i n  t h e  
d u r i n g  t h e  Phase I ,  s a n i t a r y  nd b a c t e r i a l  s o u r c e  s u r v e y  was t h e  pr-rsencc 
o f  houseboa t s  on t h e  r i v e r .  C 2H-Hi  1 1 ,  1981, r e p o r t s  t h a t :  

. . . houseboa t s  a l o n  R i v e r  were su rveyed .  No w,jtc,r 
sample was t a k e n  uprh r mouth of t i l i s  r i v e r  was s a ~ ~ t p l c t l  

i n g  tkti s s u r v e y  

' n t o  t h e  r i v e r .  

m a j o r i t y  o f  t h e s e  houseboa t s  reduces  t h e x r  impor tance  a s  p o i n t  
s o u r c e s .  

1975)  a d d r e s s e s  t h e  p re -  -- 
R i v e r .  I t  was conc luded ,  based upon 

P a c i f i c  County H e a l t h  D ~ s t r i c t  (1973) d a t a ,  
e a potenLiaX h e a l t h  hazard  - e i t h e r  
r v e s t e d  o y s t p r s  t a  en  n e a r  t h e  mouth 
o n l a c &  by p e r s o n s  i n  arecis  downstream 
ncsndctl t h a t  t h e  Grays Harbor-I',lr. i f l c  
t o  rc4uc.c t L 1 ~  potc i i t  1 n 1  f o r  pol ! u l  I o n  

Data a n a l y s i s  o f  t 

o f  t h e s e  f a c t o r  

were found i n  
P a l i x  R i v e r ,  P  

tudy .  F i r s t ,  drbrl a v c r a g e  f low condi -  
coBiforms t o  I h e  y a t  corrccnt r a t  locks 
t e r i a l  c r i t e r i a  t o  be t i n  bay w a t e r s ,  



Tlic. FG:E'S ratios base on average concentrations were biase 
with very h i  h conrentrat rons an 
TI vt 'rs .  

iver, w ~ t h  an estl 
st source, followe 

The Willapa and r~vers were also 
tococcs (Table 7). 

~ t y  r , r t c % s  n l  fecal sLr~pLococcs that were observe 
of  fecal col I f o r m s ,  rm corrt radiction to 

results. T h e  r<ttio of FG:FS t 
r qurst lonab1 e qualrty 
tlos r n  the bay rs ba-?s 

L 1 terature. 



Es t ima ted  M o r t a l i t y  Ra te s  and T 
9 0  Values Der ived  from t h e  B a c t e r i a l  H e d u c t ~ o r ~  Study 

S a l i n i t y  ( p p t )  
F e c a l  Co l i fo rms  
Feca l  S t r e p t o c o c c i  

F e c a l  Co l i fo rms  
Feca l  S t r e p t o c o c c i  

TgO (hour s  t o  00% r e d u c t i o n  

- i l l  rltr~nbers) -- - -- - - - - - - 

A s  e x p e c t e d ,  t h e  m o r t a l i t y  r a t e  o f  f e c a l  co l i fo r rn  appea r s  t o  be  s t r o n g l y  
r e l a t e d  t o  s a l i n i t y  ( a n c i n i  , 1978) .  No re1  a t i o l i s h i p  was found between 
t h e  m o r t a l i t y  r a t e  o f  f e c a l  s t r e p t o c o c c ~  and s a l  i n r l y .  

The w a t e r  t e m p e r a t u r e  remained e s s e n t i a l l y  con p rox ima te ly  19OC) 
th rough  t h e  c o u r s e  o f  t h e  expe r imen t ,  s o  no tem caused v a r i a t i o n s  
i n  m o r t a l i t y  were ohserve t l .  A l so ,  t h e r e  were i r l s u f f j  c i e n t  dr  f f e r e n c e s  
i n  d a i l y  s o l a r  r a d i a t i o n  t o  produce  any o b s e r v a b l e  d i  Fferent-es i n  mor t a l  i t y  
r a t e .  

CH2M-Hill, 1981,  could  n o t  e x p l a i n  t h e  h i g h  v a r i a h i l i t y  t h a t  was observed  
a f t e r  1-1/2 days  o f  t h e i r  s t u d y .  The methods employed have provit led 
good e s t i m a t e s  o f  b a c t e r i a l  r e d u c t i o n  o v e r  l o n g e r  p e r i o d s  of t i m e  ~ r i  

p r e v i o u s  s t u d i e s .  

A s i m p l i f i e d  approach by assuming t h a t  one t i d a l  c y c l e  would c a r r y  wa te r  
from s t a t i o n  27 t o  25 and a n o t h e r  from s t a t i o n  25 t o  24 was used .  Obvl- 
o u s l y ,  w i t h  mixing ,  a  l o n g e r  t ime  would be r e q u i r e d  f o r  b a c t e r i a  t o  t r a v e l  
from s t a t i o n  27 t o  24.  The d i l u t i o n  r a t e s  measured i n  t h e  lower Willapd 
e s t u a r y  d u r i n g  t h e  hydrodynamic s t u d y  ( 2  t o  3 hours  t o  90 p e r c e n t  d r l u t r o n )  
a r e ,  however, more t h a n  s u f f i c i e n t  t o  accoun t  f o r  t h e  r e d u c t i o n s  i n  a v e r -  
age  b a c t e r i a l  c o n c e n t r a t i o n s  t h a t  o c c u r r e d  i n  t h e  R ive r  and o t h e r  
s o u r c e s .  I t  t h u s  a p p e a r s ,  based  on Lhe l i m i t e d  s of  b a c t e r i a l  
r e d u c t i o n  r a t e s ,  t h a t  d i l u t r o n  th rough  t i d e  and wind- dr iven  m i x i  ng i s  
t h e  most impor t an t  f a c t o r  i n  t h e  r e d u c t i o n  of b a c t e r i a  1 c o n c e n t r a t  i o n s  
between t h e  s o u r c e  r i v e r s  and t h e  oys t e r- g row a r e a s  of Lhe bay. Times 
r e q u i r e d  f o r  90 p e r c e n t  d i l u t i o n  1r1 t h e  bay  wnstream from t h e  major  
s o u r c e  r i v e r s  a r e  shown i n  Tab le  9  f o r  comparison w i t h  l o a d i n g  r a t e s .  
The r e l a t i v e l y  s h o r t  d i l u t i o n  Limes, n u t e s  t o  3 h o u r s ,  i n  a l l  
a r e a s  a r e  suppor t ed  by a  comparison of r g e  t i d a l  p r i  m 393 x 10 8 3 
( Johnson,  1973) ,  w i t h  a n  a v e r  v e r  i n p u t  o f  5 . 3  x 10 rn p e r  12 hours  
( c a l c u l a t e d  from T a b l e  7 ) .  ave rage  c o n d i t i o n s ,  app rox ima te ly  
1 . 5  p e r c e n t  oE t h e  new wa te r  i n g  t h e  bay on each  t i d a l  c y c l e  i s  
from r i v e r s  and 98 .5  p e r c e n t  From t h e  ocean .  urn r i v e r  d i s c h a r g e s  
a r e  abou t  17 t e s  a v e r a g e  d i s r h a r g e s  i n  W i l  l apa  b a s i n  (IISGS f low 
r e c o r d s ) .  On t t b a s i s ,  even d u r i n g  p e r i  o f  h i g h  r i v e r  f l o w s ,  f r e s h -  
wa te r  i n p u t  1 s  o n l y  20 p e r c e n t  o f  t h e  t o t a l  exchartgc. d u r i n g  a t i d a l  c y c l e .  





Average B a c t e r i a l  C o n c e n t r a t i o n s ,  R i v e r  Flows,  a c t e r l a l  1,oadi rig 
Ra te  E s t i m a t e s ,  Average S a l i n i t r e s ,  a n d  Es t ima ted  Times t o  90 P P ~ c c ~ ~  

D i  1 I I L  i on ,IL Nay S t a t  i o n s  A d j a c e ~ ~ t  t o  ivt.r Sourc-c,s o f  N n r - t e r l  ,I 

B a c t e r i a l  
Conccant r a-  Discharge. 
t i  ons ( i i t p r s  

River  - --- - - -- ( N i t e r )  -- p_r hour )  

Cedar R F C ~  670 
(30) FS 1 ,470  5 ,666 ,400  

Smith Creek 380 
820 40,665,600 

W i  l l a p a  N 1,610 
(27) 1 ,340 133,095,600 

Bone R 260 
(7 )  490 3 ,384 ,000  

Niawiakum 870 
( 6 )  860 3 ,384,000 

P a l i x  11 680 
( 5  > 510 24 ,894,000 

N Nemah 900 
( 4 )  2,200 

M Nemah 370 
(18) 920 7 ,981,200 

S Nemah 460 
( 3 )  2 ,350  

N a s e l l e  180 
(2 )  1 ,340 93 ,416,400 

Bear 350 
( 1 )  1 ,590 

3 . 8 ~ 1 0  
9 
9 

7 . 6  56  mi11  27 min  
8 . 3 ~ 1 0  

9 
7 3 ~ 1 0 ~  6 . 2  5 6 m i n  27 min 
18x10 

lPx10 
9 
9 

0 . 3 10 hr- 35 min 
27x10 

3 . 0 ~ 1 0  9 
9 

0 . 1  10 hr- 35 min 
7 . 3 ~ 1 0  

3 . 0 ~ 1  9 0 . 1  10 hr -35  min 
16x10 

.9x1 9 10 .9  45 min 
3x10 

a 
FC = F e c a l  C o l i f o r  
FS = F e c a l  S t r e p t o r o r r i  R a r t r r i a  



CALCUWTION OF RELFiTIONSKIPS FOR ESTUARINE CLASSIFICATIONS 

Sur face  Bot t  
Cross- 

an . S e c t i o ~ a l  River 
Beginning ( B )  S a l i n i t y  S a l i n i  So ' D i y h a r g e  

md (El ( %l (m / see )  

W i l  l a p a  
River B 19 - 5  21.8 .207 25.5 4 ,315  5 . 59  

E 23 -6 23.9 .025 25.5 3 ,850  6.26 

Nahcotta 
Channel 23.1 23.6 ,042  26.2 3 ,950  0 - 2 8  0.71 

3 

E -- -- -- - - -- -- -- -- 

North River B 22. ,081  . 3 3  1 .6  
E 23. .029 -33  6 . 1  

I 
rj 
" p a y  Center B 12. 1 8 , O  ,607  36.8 1 . 1 3  8 .1  

E 22, 23.3 - 0 7 3  36.8 1 , 1 3  9.7 

August Centroid  Ve loc i ty ,  F i  

2Using e l l i p s o i d  s h  : major a r e a  = width,  minor a r e a  = 2 x d e p t h  (exc ludes  t i d e  f l a t  a r e a ) .  
7 

'NO measurement a v a i l a b l e  - e s t i m a t e  from r e l a t i  e  s t ream s i z e .  

i l a r  t o  S t a n l e y  Channel v e i o c i  
- 

s i m i l a r  t o  Nemah River f o r  t h i s  t ime of y e a r ,  



While d a t a  ~ n d i t a t e  v i o l a t i o n s  o f  t h e  w a t e r  qua 1 ~ t y  c r i t ~ r r ~  o c c t ~ r ,  t h ~ s c t  
v i o l a t i o n s  a r e  obse rved  a t  s t a t i o n s  w i t h  s a l i n i t y  d a t a  v a r y i n g ,  by deF ~ n i  - 
t i o n  (10 p p t ) ,  from s a l i n e  t o  f r e s h w a t e r  depending  on r i v e r  f low a n d  
t i d a l  c y c l e .  Most v i o l a t i o n s  no ted  o c c u r r e d  a t  o r  s l i g h t l y  above 10 p p t ,  

c r i t e r i o n  change r a d i c a l l y  from 100 c o l o n i e s / 1 0 0  mL t o  14 
100 mL (median c o n c e n t r a t i o n )  o r  from 200 c o l o n i e s / 1 0 0  mLs t o  

43 c o l o n i e s / 1 0 0  mL ( n o t  more t h a n  10 p e r c e n t  o f  samples t o  e x c e e d ) .  
S t r i c t  t a t i o n  o f  v i o l a t i o n s  under  t h e s e  dynamic c o n d i t i o n s  i s  
n o t  r e c  

Samples o f  o y s t e r s  c o l l e c t e d  by i n  A p r i l  1981 from t h e  Wil lapa  R i v e r  
n e a r  Sou th  Bend and from t h e  s r n  p a r t  o f  t h e  bay had 130 and 230 
f e c a l  c o l i f o r m s  p e r  600 g  o f  t i s s u e  (South  Bend) and 78 and 45 f e c a l  
c o l i f o r m s  p e r  600 g  o f  t i s s u e  ( s o u t h e r n  b a y ) .  As wa te r  t e m p e r a t u r e s  
were p r o b a b l y  s t i l l  below 15 d e g r e e s  C i n  A p r i l ,  t h e  p r o b a b i l i t y  o f  
f a l s e  r e s u l t s  (Nussong, C o l w e l l ,  and Weiner ,  1981) was low. Samples 
c o l l e c t e d  n e a r  s t a t i o n  24 on September 8 ,  1980,  had from l e s s  t han  20 t o  
45 f e c a l  c o l i f o r m s  p e r  100 o f  t i s s u e .  Limi ted  sampl irig t h u s  s u g g e s t s  
t h a t  o y s t e r s  from t h e  ma jo r  s o u r c e  a r p a  have h i g h e r  corrccnt r a t  iorrs of  
f e c a l  t o l i f o r m s  i n  t h r i r  f l e s h .  

The a v e r a g e  s a l i n i t y  c o n t o u r s  shown i n  F i g u r e  4 can be used t o  de t e rmine  
t h e  a r e a  o f  t h e  bay  most s u b j e c t  t o  r i v e r  i n f l u e n c e .  These art= two 
p a r t i c u l a r l y  i n t e r e s t i n g  f e a t u r e s  o f  t h e  bay s a l i n i t i e s .  One I s  t h e  
deep p e n e t r a t i o n  o f  h i g h  s a l i n i t y  w a t e r  i n t o  t h e  s o u t h e r n  p a r t  o f  t h e  
bay  a l o n g  Nahco t t a  Channel .  The o t h e r  i s  t h e  zone o f  r e l a t i v e l y  low 
s a l i n i t y  w a t e r  on t h e  n o r t h  s i d e  o f  t h e  bay  between Toke P o i n t  and t h e  
mouth o f  t h e  Wi l l apa  R i v e r .  A p r e v i o u s  s t u d y  by Weyerhaeuser Company 
(Smith and Mierrmann, 1972) ,  and l a t e r  a d d i t i o n s  t h e r e t o  summarizing 
s a l i n i t y  and t e m p e r a t u r e  d i s t r i b u t i o n s ,  d i d  n o t  show t h e  low s a l i n i t y  
a r e a  a t  t h e  n o r t h  end o f  t h e  bay .  Two f a c t o r s  p r o b a b l y  c o n t r i b u t e  t o  
t h e  obse rved  d i s t r i b u t i o n  o f  s a l i n i t y :  t h e  r e l a t i v e l y  h i g h  combined 
f lows  from t h e  Nor th ,  Cedar ,  and Wi l l apa  r i v e r s  and Smith Creek ,  and t h e  
e f f e c t s  o f  c o r i o l i s  f o r c e s  on e s t u a r i n e  c i r c u l a t i o n  t h a t  cause  lower 
s a l i n i t y  w a t e r s  t o  f o l l o w  t h e  r i g h t  s h o r e  ( f a c i n g  downstream).  The 
r e l a t i v e l y  g r e a t  i n f l u e n c e  o f  f r e s h w a t e r  i n  t h e  n o r t h  p a r t  of t h e  bay ,  
combined w i t h  t h e  l o a  i n g  r a t e s  from r i v e r s  (Tab le  9 ) ,  s u g g e s t s  t h a t  
t h a t  a r e a  d e s e r v e s  con t inued  a t t e n t i o n  i n  f u t u r e  m o n i t o r i n g  s t u d l e s .  

A t  p r e s e n t ,  s a n i t a r y  s h e l l f i s h  c l o s u r e s  a r e  based  e i t h e r  on p r o x i m i t y  Lo 
known s o u r c e s  o f  con tamina t ion  o r  on known d e v i a t i o n s  from C l a s s  "A" 
w a t e r  q u a l i L y  c r i t e r i a .  A summary o f  b a c t e r i a l  sampl ing  (CH2M-Hill, 
1981) s u g g e s t s  t h a t  much o f  t h e  a r e a  ups t ream from t h e  p r e s e n t  s a n i t a r y  
l i n e  i n  Wil lapa  Bay would be " sa fe"  f o r  t h e  h a r v e s t  o f  s h e l l f i s h  under 
most c o n d i t i o n s .  Only s t a t i o n  27 a t  t h e  Highway 101 b r i d g e  i n  Raymond 
a p p e a r s  t o  be  i n  s t r o n g  v i o l a t i o n  o f  t h e  C l a s s  "A" c r i t e r i a .  The reduced 
s a l i n i t i e s  obse rved  a 1  s h o r e  o f  t h e  a y  (compared t o  o t h e r  
r e p o r t s )  s u g g e s t  t h a t  i t o r i n g  shou ld  o c c u r  t 
a s  i n  t h e  Wil lapa  R i v e r  e s t u a r y .  

a t i o n  27 cou ld  i n d i c a t e  human 
s o u r c e s  o  d .  Given t h a t  a  s t a r t i n g  r a t i o  

( G e l d r i c h ,  e t  a l . ,  1968) ,  and 
t h a t  t h e  t r a v e l  t ime  from ups c e s  t o  s t a t i o n  27 i s  l i k e l y  t o  be 



otic to several days, human sou 
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I t  appears that reduction or 
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D i r e c t o r  
Department of  

The purpose  of t h i s  l e t t e r  i s  t o  inform you t h a t  I c o n s i d e r  t h e  sevage problem 
i n  t h e  C i t y  of Raymond n  P a c i f i c  County t o  be  s e r i o u s  enough t o  w a r r a n t  t h e  
d e c l a r a t i o n  of a " p u b l i  h e a l t h  emergency" o r  purposes  o f  fund ing  c o n s i d e r a t i o n  

y  t h e  Department of Ecology. T h i s  d e c i s i o n  is based on an e v a l u a t i o n  of a  
r i t t e n  r e q u e s t  submi t t ed  by Lauren . Lucke, M.D. ,  Hea l th  O f f i c e r  f o r  t h e  

Grays Harbor- Pac i f i c  H e a l t h  D i s t r i c t .  A copy of D r .  Lucke 's  l e t t e r  i s  a t t a c h e d  
f o r  your i n f o r m a t i o n .  

m e  s i t u a t i o n  a t  Raymond i s  c l e a r l y  a s e r i o u s  one. The t r e a t m e n t  p l a n t  i s  
n o t  o p e r a t i o n a l ,  most pump s t a t i o n s  a r e  n o t  o p e r a b l e ,  raw sewage i s  p e r i o d i c z l l y  
over f lowing  i n t o  s t r e e t s ,  and raw sewage i s  con t inuous ly  b e i n g  bypassed t o  t h e  
h ' i l lapa  River .  Ve hope t h a t  t h i s  d e c l a r a t i o n  w i l l  a l l o w  your agency t o  pro\.ide 
t h e  n e c e s s a r y  f i n a n c i a l  a i d  t o  remedy t h i s  problem a t  t h e  e a r l i e s t  p o s s i b l e  t i r e .  

I f  you o r  your  s t a f f  have q u e s t i o n s  o r  wish f u r t h e r  i n f o r m a t i o n  regard ing  t h i s  
m a t t e r ,  p l e a s e  c o n t a c t  Kenneth J. Merry i n  o u r  Water Supply and Waste S e c t i o n  
a t  753-5953. 

D i v i s i o n  cf E e a l t  








